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(54) LIGHT SOURCE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light 
source device which efficiently suppresses the 
temperature elevation of a light source without 
allowing the infiltration of dust and dirt into the light 
source device and is excellent in silence. 
SOLUTION: The outside of a casing 1 provided with 
a light source section 3 for generating light when 
emitting light so as to enclose the light source 
section 3 in a hermetically sealing state is provided 
with such an air circulation pipeline 2 which 
circulates the air in the casing 1. The air circulation 
pipeline 2 is internally provided with a Sirocco fan 
for circulating the air in the air circulation pipeline 2 
and the casing 1. The heated air in the casing 1 is 
cooled when passing an exhaust duct 9 and a heat exchanger 11. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The light source section which generates heat in case light is emitted, 
and the housing prepared so that it may surround, where the above-mentioned 
light source section is sealed, So that it may be arranged to the exterior of the 
above-mentioned housing and the air in the air circulation duct which consists of a 
duct connected to the housing so that the air in a housing might be circulated, the 
above-mentioned air circulation duct, and the above-mentioned housing may be 
circulated Light equipment characterized by having the ventilation means 
established in the air circulation duct, and a heat exchange means to perform heat 
exchange between the interior of the above-mentioned air circulation duct, and 
the exterior. 

[Claim 2] The above-mentioned air circulation duct is light equipment according to 
claim 1 characterized by having the heat exchanger as the above-mentioned heat 
exchange means arranged between the Jet pipe with which air is exhausted from 
the above-mentioned housing, the air intake duct which sends air in the above- 
mentioned housing, and the above-mentioned jet pipe and the above-mentioned 
air intake duct. 

[Claim 3] The above-mentioned jet pipe is light equipment according to claim 2 
characterized by consisting of metallic pipes of the shape of bellows by which two 
or more fins were formed outside. 

[Claim 4] The above-mentioned heat exchanger is light equipment according to 
claim 2 characterized by having the fan for heat exchanger cooling. 
[Claim 5] The above-mentioned heat exchanger is light equipment according to 
claim 2 characterized by having the heat pipe which enclosed the refrigerant into 
the pipe in the air which consists of a metal. 
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Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the light equipment used when 
[ in which sensitive material, such as scanning of a photographic film or the 
photographic printing paper, is received ] it can be burned. 
[0002] 

[Description of the Prior Art] In case it burns to sensitive material, such as 
scanning of a photographic film, or the photographic printing paper, conventionally, 
the halogen lamp is widely used as the light source used. Since a halogen lamp 
generates a lot of heat at the time of luminescence, the various components in 
light source housing which holds a halogen lamp will be heated. Therefore, in order 
to store the temperature rise of the various components in this light source 
housing in allowable temperature, the configuration which cools the inside of light 
source housing is needed. 

[0003] Drawing 7 is the mimetic diagram showing the outline configuration of the 
conventional light equipment for photograph printing. The halogen lamp 31 and the 
reflector 32 are arranged inside the light source housing 33. The heat sink 34 for 
****** is formed in the lamp closure section of a halogen lamp 31. 
[0004] It is reflected by the reflector 32, and the part passes protection -against - 
dust glass 35, and carries out incidence of the light which carried out outgoing 
radiation from the above-mentioned halogen lamp 31 to the negative mask which 
is not illustrated. 

[0005] The exhaust port 36 is established in one side face of the light source 
housing 33, and the cooling fan 37 is formed in this exhaust port 36. Moreover, the 
inlet 38 is established in the side face of another side of the light source housing 
33, and the air filter 39 is formed in this inlet 38. By rotating towards [ so that a 
cooling fan 37 may attract the air in the light source housing 33 ], the open air 
flows in the light source housing 33 through an air filter 39 from an inlet 38. And 
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this open air that flowed is exhausted from an exhaust port 36, after cooling 
components prepared in the halogen lamp 31, such as a heat sink 34 and a 
reflector 32. 

[0006] As mentioned above, the conventional light equipment for photograph 
printing is cooling by introducing the open air in the light source housing 33, in 
order to suppress the temperature rise of the various components in the light 
source housing 33. 
[0007] 

[Problem(s) to be Solved by the Invention] However, when cooling by introducing 
the open air in the light source housing 33 like the above-mentioned configuration, 
dust, dust, etc. will be involved in in the light source housing 33. Thereby, dirt 
adheres to the optic in the light source housing 33, and the problem of causing 
performance degradation, degradation of each part article, etc. arises. In order to 
prevent such a problem, the maintenance of cleaning the inside of the light source 
housing 33 periodically was needed. 

[0008] Moreover, since the above-mentioned cooling fan 37 was exposed to the 
exterior of the light source housing 33 and it was arranged, the noise was large 
comparatively. Moreover, the air which a cooling fan 37 attracts is the air which 
passed the air filter 39 with a fine eye, and has become what has quite large 
passage resistance. Therefore, while enlarging the output of a cooling fan 37 
comparatively, the problem that the noise became large further was also 
generated by this. 

[0009] The purpose of this invention is to offer the light equipment which 
controlled the temperature rise of the light source efficiently, and was excellent in 
silence, without dust and dust trespassing upon the interior of light equipment. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, light equipment according to claim 1 The light source section which 
generates heat in case light is emitted, and the housing prepared so that it may 
surround, where the above-mentioned light source section is sealed, So that it 
may be arranged to the exterior of the above-mentioned housing and the air in the 
air circulation duct which consists of a duct connected to the housing so that the 
air in a housing might be circulated, the above-mentioned air circulation duct, and 
the above-mentioned housing may be circulated It is characterized by having the 
ventilation means established in the air circulation duct, and a heat exchange 
means to perform heat exchange between the interior of the above-mentioned air 
circulation duct, and the exterior. 

[0011] According to the above-mentioned configuration, since it circulates through 
the inside of an air circulation duct with a ventilation means and is cooled by the 
heat exchange means in an air circulation duct, the air in the housing which carried 
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out the temperature rise with the heat emitted from the light source section 
becomes that there is that no external air mixes in a housing. Therefore, since it is 
lost that dust and dust invade in a housing, dirt adheres to the various optics in a 
housing, and the problem that performance degradation, degradation of 
components, etc. are caused can be solved. Moreover, the need of maintaining 
cleaning the inside of a housing periodically to coincidence etc. can be abolished. 
[0012] Moreover, since the ventilation means for circulating the air in a housing 
and an air circulation duct is established in the air circulation duct, it can make the 
noise comparatively small. 

[0013] Light equipment according to claim 2 is characterized by equipping the 
above-mentioned air circulation duct with the heat exchanger as the above- 
mentioned heat exchange means arranged between the jet pipe with which air is 
exhausted from the above-mentioned housing, the air intake duct which sends air 
in the above-mentioned housing, and the above-mentioned jet pipe and the 
above-mentioned air intake duct in the configuration according to claim 1. 
[0014] According to the above-mentioned configuration, since it passes along a jet 
pipe, and is cooled in a heat exchanger and it returns in a housing again through an 
air intake duct after that, the air in a housing serves as a configuration with what 
[ little ] serves as the passage resistance comparatively in the passage of air. 
Therefore, while being able to make the output of a ventilation means 
comparatively small, the noise can be further made small. 
[0015] Light equipment according to claim 3 is characterized by the above- 
mentioned jet pipe consisting of metallic pipes of the shape of bellows by which 
two or more fins were formed outside in the configuration according to claim 2. 
[0016] Since the jet pipe has the composition of being easy to perform heat 
exchange between the interior of tubing, and the exterior according to the above- 
mentioned configuration, circulating air can be cooled also in this jet pipe. 
Therefore, since the heat exchange capacity needed in the above-mentioned heat 
exchanger can be lowered, cost can be lowered by making the configuration of a 
heat exchanger simpler, for example. Moreover, the noise can be made small while 
lowering the output of the above-mentioned ventilation means, since it also 
becomes possible to lower the passage resistance in a heat exchanger. 
[0017] Light equipment according to claim 4 is characterized by equipping the 
above-mentioned heat exchanger with the fan for heat exchanger cooling in the 
configuration according to claim 2. 

[0018] According to the above-mentioned configuration, since a heat exchanger is 
cooled by the fan for heat exchanger cooling, heat exchange in a heat exchanger 
can be performed more efficiently. 

[0019] Light equipment according to claim 5 is characterized by equipping the 
above-mentioned heat exchanger with the heat pipe which enclosed the 
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refrigerant into the pipe in the air which consists of a metal in the configuration 
according to claim 2. 

[0020] According to the above-mentioned configuration, since heat exchange 
capacity is very excellent, a heat pipe can make very high heat exchange capacity 
in a heat exchanger. 
[0021] 

[Embodiment of the Invention] It will be as follows if one gestalt of operation of 
this invention is explained based on drawing 1 thru/or drawing 6 . 
[0022] The light equipment concerning this operation gestalt is equipped with the 
housing 1 and the air circulation duct 2 as a lamp box as shown in drawing 1 . 
[0023] In the housing 1, the light source section 3, 1st, and 2nd fly eye lens 
4Aand4B, and a condensing lens 5 are formed. 1st and 2nd fly eye lens 4A, 4B, and 
a condensing lens 5 are formed in this order along the direction of outgoing 
radiation of the light from the light source section 3 on the optical axis which ties 
the light source section 3 and the negative film (not shown) conveyed in the 
predetermined location of the light equipment exterior. 

[0024] Moreover, although drawing 1 is not shown, between 2nd fly eye lens 4B 
and a condensing lens 5, the cold mirror which reflects the optical axis of the light 
which penetrated 2nd fly eye lens 4B in the direction in which the condensing lens 
5 is arranged is prepared. That is, in drawing 1 , the light which carried out 
outgoing radiation to down from the light source section 3 penetrates 1st and 2nd 
fly eye lens 4A and 4B, and when reflected by the cold mirror, the 90 degrees of 
the direction of an optical axis are bent. And the light reflected by the cold mirror 
progresses in the direction which serves as the other side to space, penetrates a 
condensing lens 5, and reaches a negative film. 

[0025] In addition, the light equipment in this operation gestalt is CCD (Charge 
Coupled Device) about the subject-copy image which irradiated light at the 
negative film and was recorded on the negative film. It is used as light equipment 
for being burned on the light equipment for detecting, or the printing paper as a 
sensitive material. However, if it is not the thing limited to such light equipment 
but equipment which irradiates the light from the light source, applying to any 
equipments is possible. 

[0026] The light source section 3 is equipped with the halogen lamp 6, the heat 
sink 7, and the reflector 8. 

[0027] It is desirable to use the halogen lamp of a configuration of that it has one 
filament used as a light -emitting part as a halogen lamp 6, and the longitudinal 
direction is parallel to the direction of outgoing radiation of light. This is because it 
is what performs luminescence nearest to the ideal point light source and the 
quantity of light unevenness on a negative film can be made into the minimum, 
when the halogen lamp 6 of such a configuration sees from the direction of a 
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negative film. However, it is possible to use that to which it has not the thing 
limited to the halogen lamp 6 of such a configuration but one filament used as a 
light-emitting part, and the longitudinal direction is perpendicular to the direction 
of outgoing radiation of light, the thing to which it has two filaments and the 
longitudinal direction of each filament is parallel to the direction of outgoing 
radiation of light. 

[0028] A heat sink 7 supplies power to a halogen lamp 6, and has both the function 
as a socket which fixes a halogen lamp 6 to a predetermined location, and the 
function as a heat sink which absorbs and emits the heat produced with the 
halogen lamp 6. 

[0029] The reflector 8 is formed in the perimeter of a halogen lamp 6 in the 
concave surface configuration so that the light by which outgoing radiation is 
carried out from a halogen lamp 6 may be reflected and it can irradiate and 
condense to the front (the direction of 1st fly eye lens 4A). 1st fly eye lens 4A to 
which the reflected light mentions the curvature of the reflector of this reflector 8 
later -- it is designed so that it may irradiate over the whole region mostly. 
[0030] Moreover, the reflector 8 consists of metallic materials, such as aluminum, 
and two or more fins for heat dissipation are formed in external surface opposite 
to the reflector of light. Therefore, a reflector 8 absorbs the heat produced with 
the halogen lamp 6, and has the composition that the emitting function was 
excellent. 

[0031] In addition, it is also possible to consider as the configuration in which the 
dichroic mirror which has the function for it not to be restricted to the above- 
mentioned thing, and to consist of glass members as an ingredient which 
constitutes a reflector 8, for example, to reflect a visible ray in a reflector was 
formed. However, if the reflector 8 which consisted of this glass member is 
compared with the reflector 8 which consisted of metallic materials like this 
operation gestalt, the direction of the reflector 8 which consisted of metallic 
materials has the stable reflection property, and is cheap, and long lasting. 
[0032] moreover, a reflector 8 and a heat sink 7 are based on a screw stop or 
spring steel -- putting -- etc. -- since it is fixed directly, the relation between the 
luminescence location of the filament in a halogen lamp 6 and the curvature of the 
concave surface of a reflector 8 can be set up with a sufficient precision. 
Moreover, also in the time of an assembly and exchange etc., it becomes possible 
to determine easily the delicate arrangement relation between a halogen lamp 6 
and a reflector 8. Furthermore, since the heat absorbed in the heat sink 7 
becomes possible [ moving to the high reflector 8 of the heat dissipation 
effectiveness easily ], the heat produced with the halogen lamp 6 can be cooled 
still more efficiently. 

[0033] In addition, the infrared component of light which is possible also for 
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considering as the configuration which vapor-deposited the heat ray absorption 
film which has the function which absorbs infrared radiation to the reflector of a 
reflector 8, and was reflected in it by the reflector 8 in this case can be reduced. 
[0034] Since 1st and 2nd fly eye lens 4A and 4B have the composition that a 
transparence substrate and many micro lenses were really fabricated, respectively 
and does not contain the pigment of opalescence etc. inside, it is transparent and 
colorless. Moreover, the whole of each micro lens consists of same configurations, 
and it is regularly arranged two-dimensional in consideration of the focus of each 
micro lens etc. on the front face of a transparence substrate. In this case, each 
micro lens in 1st fly eye lens 4A is arranged so that incident light may be drawn in 
the field of 2nd fly eye lens 4B, and each micro lens in 2nd fly eye lens 4B is 
arranged so that incident light may be drawn in the field of a condensing lens 5. 
[0035] Although the light which carries out incidence to 1st and 2nd fly eye lens 
4A and 4B of such a configuration is refracted and is set and diffused on the front 
face which constitutes the shape of toothing, this can also be said to be that the 
spectrum of the light which carries out incidence to 1st and 2nd fly eye lens 4A 
and 4B is carried out by many micro lenses. Therefore, 1st and 2nd fly eye lens 4A 
and 4B will have a function equivalent to the surface light source according to an 
operation of a micro lens. Moreover, since both of 1st and 2nd fly eye lens 4A and 
4B consist of transparent transparence substrates and micro lenses, 90% or more 
of permeability is realized, and he is trying to stop low extent of the extinction of 
the outgoing radiation light from the light source. Thus, 1st and 2nd fly eye lens 4A 
and 4B diffuse in homogeneity the light which carried out incidence, and can make 
reduction in the quantity of light minimum. 

[0036] The above 1st fly eye lens 4A of a configuration is arranged at the outgoing 
radiation side of the light in the light source section 3, and 2nd fly eye lens 4B is 
arranged between 1st fly eye lens 4A and a cold mirror. Thus, the quantity of light 
unevenness which the light by which outgoing radiation was carried out has is 
certainly removable from a halogen lamp 6 by continuing in the direction of an 
optical axis and arranging 1st and 2nd fly eye lens of two sheets 4A, and 4B. 
[0037] In addition, it is also possible to consider as the configuration which made 
the front face of 1st and 2nd fly eye lens 4A and 4B vapor-deposit heat ray 
reflective coating, when it considers as such a configuration, attainment of the 
heat ray to a negative film can be suppressed further, and the temperature rise of 
a negative side can be suppressed further. 

[0038] While a cold mirror makes infrared radiation penetrate, it reflects only a 
visible ray in the direction of a negative film. In this operation gestalt, the cold 
mirror in which only a visible ray with the wavelength of 400-780nm is reflected is 
used. Such a cold mirror reflects a heat ray and has become what has the high 
effectiveness which removes infrared radiation from the heat ray reflective filter 
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which has the function to make a visible ray penetrate. Thus, since, as for the light 
which carried out outgoing radiation from the halogen lamp 6, the light of the 
infrared component is removed by the cold mirror, the temperature rise of a 
negative film can fully be suppressed. 

[0039] The condensing lens 5 has the function to make the light which carried out 
incidence condense in order to make the light from the light source section 3 
irradiate the image field on a negative film efficiently. In addition, this condensing 
lens 5 is not limited to the configuration which consists of one lens, and may have 
composition which combined two or more lenses. 

[0040] Moreover, it is also possible to constitute a condensing lens 5 as a 
removable lens unit to a housing 1, and to consider as the configuration which 
exchanges this lens unit according to the size of a negative film. However, when a 
lens unit is considered as an exchangeable configuration in this way, possibility 
that dust etc. will enter in a housing 1 at the time of attachment and detachment, 
possibility that a clearance will be generated into the connection part of a housing 
1 and a lens unit, etc. can be considered. Therefore, if importance is attached to 
the point of preventing the invasion of dust to the interior of a housing 1, the fixed 
lens unit will be more desirable. 

[0041] Next, the air circulation duct 2 is explained. The air circulation duct 2 is 
equipped with a jet pipe (heat exchange means) 9, the air intake duct 10, the heat 
exchanger (heat exchange means) 11, the fan 12 for heat exchanger cooling, and 
the sirocco fan (ventilation means) 13. 

[0042] A jet pipe 9 is a tubing-like member, one opening is being fixed in the 
condition of having been inserted in the interior of a housing 1, and another 
opening is connected to the heat exchanger 11. This jet pipe 9 consists of metallic 
pipes of the shape of bellows by which two or more fins were formed outside 
called a finned tube, and serves as a configuration to which the heat exchange 
between the interior of a jet pipe 9 and the exterior is easy to be carried out. That 
is, the heat of the hot air which flowed into the jet pipe 9 from the inside of a 
housing 1 will be emitted to the open air by a jet pipe 9 and the heat exchanger 
11. 

[0043] Thus, since the jet pipe 9 has the composition of being easy to perform 
heat exchange between the interior of tubing, and the exterior, circulating air can 
be cooled also in this jet pipe 9. Therefore, since the heat exchange capacity 
needed in the above-mentioned heat exchanger 11 can be lowered, cost can be 
lowered by making the configuration of a heat exchanger 11 simpler, for example. 
Moreover, the noise can be made small while lowering the output of a sirocco fan 
13, since it also becomes possible to lower the passage resistance in a heat 
exchanger 11. 

[0044] In addition, if this jet pipe 9 emits heat, when inconvenient (for example, 
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when [ the case where it passes near a certain wiring substrate and when human 
being may touch ]), the surroundings of a jet pipe 9 can also be considered as a 
wrap configuration with a heat insulator etc. In this case, the heat of the hot air 
which flowed into the jet pipe 9 from the inside of a housing 1 will be emitted to 
the open air by only the heat exchanger 11. 

[0045] An air intake duct 10 is also a tubing- like member, one opening is 
connected to the housing 1 and another opening is connected to the heat 
exchanger 11. In addition, since the heat of the air passing through the inside of 
the air circulation duct 2 is almost emitted by a jet pipe 9 and the heat exchanger 
11, in an air intake duct 10, there is almost no need of taking thermal conductivity 
etc. into consideration, and as long as it is a tubing- like member, it may use what 
kind of thing. 

[0046] The sirocco fan 13 is formed in the interior of the duct which ties a heat 
exchanger 11 and an air intake duct 10. When this sirocco fan 13 rotates, the air 
inside the air circulation duct 2 and a housing 1 circulates. That is, opening of the 
jet pipe 9 which is inserted in the interior of a housing 1 and is arranged absorbs, it 
is cooled by the heat exchanger 11, and the air inside the housing 1 which was 
able to be warmed with the heat produced in case the halogen lamp 6 in the light 
source section 3 emits light returns in a housing 1 through an air intake duct 10. 
[0047] Thus, since the air inside a housing 1 only circulates through the interior of 
the inhalation -of -air circulation duct 2, external air has composition which does 
not flow into the interior of a housing 1 at all. Therefore, since it is lost that dust 
and dust trespass upon the interior of a housing 1, dirt adheres to the optic in a 
housing 1, and the problem that performance degradation, degradation of each part 
article, etc. are caused is solved. It becomes unnecessary moreover, to maintain 
cleaning the inside of a housing 1 periodically etc. 

[0048] In addition, since the sirocco fan 13 is arranged as mentioned above inside 
the duct which ties a heat exchanger 11 and an air intake duct 10, the noise 
accompanying rotation of a sirocco fan 13 will become comparatively small. 
[0049] Next, it explains in more detail about a heat exchanger 11. Drawing 2 
thru/or drawing 4 show the concrete example of a configuration of a heat 
exchanger 11. 

[0050] The heat exchanger 1 1 as shown in drawing 2 has the composition that two 
or more thin pipe 11 A- - was prepared. The air which has flowed from the jet pipe 
9 is two or more thin pipe 11 A. -- It passes along the interior and flows into an air 
intake duct 10. In this case, in case the heat which the air which flowed from the 
jet pipe 9 has passes two or more thin pipe 11 A- -, it is emitted outside. To thin 
pipe 11 A- - of this plurality, from the outside, a wind can be applied by the above- 
mentioned fan 12 for heat exchanger cooling, and it can also consider as the 
configuration which raises cooling effectiveness. However, since the heat 
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exchanger 11 as shown in drawing 2 is the configuration which can fully cool air in 
tubing even if it does not perform cooling by the fan 12 for heat exchanger cooling, 
according to the calorific value of a halogen lamp 6, it is set up whether the fan 12 
for heat exchanger cooling is formed. 

[0051] The heat exchanger 11 as shown in drawing 3 arranges one duct spirally, 
and has composition which cools by letting a wind pass by the fan 12 for heat 
exchanger cooling to the shaft orientations of this spiral. 

[0052] The heat exchanger 11 as shown in drawing 4 serves as a configuration 
which bent one duct twice. Moreover, two or more heat sink 11B-- is prepared, 
and each heat sink 11 B-- has composition penetrated by three places of from the 
1st bending point before the 2nd bending point and a before [ from the 2nd 
bending point / an air intake duct 10 ] from the jet pipe 9 before the 1st bending 
point. That is, the heat which the air passing through the inside of the duct of a 
heat exchanger 11 has will be emitted outside through heat sink 11 B- -. 
[0053] Furthermore, the outline configuration of the heat exchanger 11 of a 
configuration of differing is shown in drawing 5 (a) and drawing 5 (b). Drawing 5 (a) 
is the perspective view showing a heat exchanger 1 1 and the situation of the 
circumference of it, and drawing 5 (b) is the perspective view showing the internal 
configuration of a heat exchanger 1 1 shown with the broken line of this drawing 
(a). 

[0054] As shown in drawing 5 (b), two or more heat sink 1 1 C- - excellent in 
thermal conductivity sets a gap, and the heat exchanger 11 has the composition of 
having been arranged and arranged in the longitudinal direction. And these heat 
sink 1 1 C- - is divided into up field 11D and lower field 11E, and septum 11 F are 
prepared in the boundary of this up field 11 D and lower field 1 1 E. That is, it has 
the composition that air is not mixed, between up field 11D and lower field 11E. 
[0055] Lower field 1 1 E is connected to the jet pipe 9 and the air intake duct 10, 
and the air which has flowed from the jet pipe 9 passes lower field 11E in a heat 
exchanger 11, and flows into an air intake duct 10. On the other hand, the fan 12 
for heat exchanger cooling is formed in the outside of up field 11D in a heat 
exchanger 11, and it has the composition of touching external air directly. 
[0056] In such a configuration, the heat which the air which has flowed from the 
jet pipe 9 has moves to heat sink 1 1 C- - in lower field 11 E by propagation and heat 
conduction in each heat sink 11C also at heat sink 1 1 C- - in up field 11D. And 
heat sink 1 1 C- - is cooled in up field 11 D by the wind from the outside by the fan 
12 for heat exchanger cooling. That is, the air which moves to an air intake duct 
10 through lower field 11E from a jet pipe 9 is cooled by heat conduction in heat 
sink 1 1 C- without contacting external air. 

[0057] Moreover, the configuration shown in drawing 5 (b) shows an example of a 
configuration of differing to drawing 6 as an internal configuration of a heat 
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exchanger 11 shown with the broken line of drawing 5 (a). This configuration 
equips instead of with two or more heat pipe 1 1 G - - and two or more radiation -fin 
11 H- - of above-mentioned heat sink 11 C- -. Each heat pipe 11 G is arranged in 
the form which penetrated septum 11F so that the upper part may be arranged at 
up field 1 1 D and the lower part may be arranged at lower field 1 1 E. And two or 
more radiation -fin 11H -- is prepared in the form of these heat pipe 1 1 G - - which 
touched the outer wall. 

[0058] Heat pipe 11G have composition which enclosed water (refrigerant) with 
the interior of tubing which consists of copper. In the lower part of heat pipe 11G, 
the water heated by the heat of the air which has flowed into lower field 1 1 E from 
the jet pipe 9 goes up in the upper part of heat pipe 11G by evaporating. In up field 
11D, it is cooled by the wind from the outside by the fan 12 for heat exchanger 
cooling, and the steam which went up in the upper part of heat pipe 11G is 
condensed. And the water which condensed and became waterdrop gets down to 
the lower part of heat pipe 11G again with gravity. By repeating the above 
circulation, heat pipe 11G are emitting outside the heat of the air which has flowed 
into lower field 1 1 E from the jet pipe 9. The above thermal conductivity of heat 
pipe 11G of a configuration is about 1000 times the thermal conductivity of the 
silver of a simple substance, and has become what was very excellent as engine 
performance of heat exchange. 

[0059] Thus, heat pipe 11G are the configuration that the phase change of water 
performs heat exchange, and use that the water which it was cooled and was 
liquefied gets down to the lower part of heat pipe 11G with gravity. Therefore, heat 
will be absorbed in the lower part of heat pipe 11G, and it will usually be prepared 
by arrangement which emits heat in the upper part. However, it becomes possible 
[ also considering as the configuration which has arranged heat pipe 11G 
horizontally, since the water which it was cooled and was liquefied when it 
considered as the configuration which prepared the thing of a gauze-like fiber can 
move by capillarity in the inside of tubing ] curdy at the wall of tubing of heat pipe 
11G, for example. 

[0060] In addition, although heat pipe 11G in this operation gestalt have 
composition which enclosed water with the interior of tubing which consists of 
copper as mentioned above, it is not limited to this. For example, as the quality of 
the material of tubing, an ingredient with sufficient thermal conductivity, such as 
aluminum, can be used. Moreover, as a refrigerant, what mixed the impurity in 
alcohol, chlorofluocarbon, and water can be used according to the temperature by 
the side of the elevated temperature in heat pipe 11G, and the temperature by the 
side of low temperature. 

[0061] Thus, the heat exchanger 11 equipped with the configuration as shown in 
drawing 6 is that in which the engine performance of heat exchange was extremely 
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excellent, but on the other hand the cost of components becomes height a little. 
[0062] As mentioned above, it has the composition that the air in the housing 1 
which carried out the temperature rise of the light equipment concerning this 
operation gestalt with the heat emitted from the light source section 3 circulates 
through the inside of the air circulation duct 2 with a sirocco fan 13, and is cooled 
by the jet pipe 9 and heat exchanger 11 in the air circulation duct 2. Since that 
external air mixes in a housing 1 becomes that there is nothing by this, it is lost 
that dust and dust invade in a housing 1. Therefore, dirt adheres to the various 
optics in a housing 1, and while the problem that performance degradation, 
degradation of components, etc. are caused is solved, the need of maintaining 
cleaning the inside of a housing 1 periodically etc. can be abolished. 
[0063] Moreover, according to the above-mentioned configuration, in the passage 
of the circulating air, what serves as the passage resistance comparatively has 
little composition, therefore, the output of a sirocco fan 13 can be made 
comparatively small -- the noise can both be further made small. 
[0064] 

[Effect of the Invention] As mentioned above, the light equipment concerning 
invention of claim 1 The light source section which generates heat in case light is 
emitted, and the housing prepared so that it may surround, where the above- 
mentioned light source section is sealed, So that it may be arranged to the 
exterior of the above-mentioned housing and the air in the air circulation duct 
which consists of a duct connected to the housing so that the air in a housing 
might be circulated, the above-mentioned air circulation duct, and the above- 
mentioned housing may be circulated It is a configuration equipped with the 
ventilation means established in the air circulation duct, and a heat exchange 
means to perform heat exchange between the interior of the above-mentioned air 
circulation duct, and the exterior. 

[0065] That external air mixes in a housing becomes that there is nothing by this, 
and it is lost that dust and dust invade in a housing. Therefore, dirt adheres to the 
various optics in a housing, and the effectiveness that the problem that 
performance degradation, degradation of components, etc. are caused is solvable 
is done so. Moreover, the effectiveness that the need of maintaining cleaning the 
inside of a housing periodically to coincidence etc. can be abolished is done so. 
[0066] Moreover, since the ventilation means for circulating the air in a housing 
and an air circulation duct is established in the air circulation duct, it does so the 
effectiveness that the noise can be made comparatively small. 
[0067] The light equipment concerning invention of claim 2 is the configuration 
equipped with the heat exchanger as the above-mentioned heat exchange means 
that the above-mentioned air circulation duct has been arranged between the jet 
pipe with which air is exhausted from the above-mentioned housing, the air intake 
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duct which sends air in the above-mentioned housing, and the above-mentioned 
jet pipe and the above-mentioned air intake duct. 

[0068] Since what serves as the passage resistance comparatively serves as little 
configuration in the passage of air by this in addition to the effectiveness by the 
configuration of claim 1, while being able to make the output of a ventilation means 
comparatively small, the effectiveness that the noise can be further made small is 
done so. 

[0069] The light equipment concerning invention of claim 3 is the configuration 
that the above-mentioned jet pipe consists of metallic pipes of the shape of 
bellows by which two or more fins were formed outside. 

[0070] Thereby, in addition to the effectiveness by the configuration of claim 2, 
circulating air can be cooled also in a jet pipe. Therefore, since the heat exchange 
capacity needed in the above-mentioned heat exchanger can be lowered, the 
effectiveness that cost can be lowered by making the configuration of a heat 
exchanger simpler for example, is done so. Moreover, since it also becomes 
possible to lower the passage resistance in a heat exchanger, while lowering the 
output of the above-mentioned ventilation means, the effectiveness that the noise 
can be made small is done so. 

[0071] The light equipment concerning invention of claim 4 is the configuration 
that the above-mentioned heat exchanger is equipped with the fan for heat 
exchanger cooling. 

[0072] In addition to the effectiveness by the configuration of claim 2, this does so 
the effectiveness that heat exchange in a heat exchanger can be performed more 
efficiently. 

[0073] The light equipment concerning invention of claim 5 is a configuration 
equipped with the heat pipe which enclosed the refrigerant into the pipe in the air 
with which the above-mentioned heat exchanger consists of a metal. 
[0074] In addition to the effectiveness by the configuration of claim 2, this does so 
the effectiveness that heat exchange capacity in a heat exchanger can be made 
very high. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not 
reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 
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[Drawing 3] 
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[Drawing 4] 




[Drawing 5] 
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